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Kit for the withdraw al of a bteod vessel fifter 

The present Invention relates to a kit for the withdrawal of a filter for blood 
5 vessels. 

Two main types of filters for the Inferior vena cava are known at present. It 
should be recalled that a filter for the Inferior vena cava is a device consisting of 
metallic strands resembling the frame of a half-open umbrella but having only the 
ribs and the bosshead of the latter, which is installed in the inferior vena cava. 
10 The metallic strands are provided with hooks at their free end, enabling them to 
cling to the vessel wall. 

These metallic strands are thin and flexible and they therefore beat in 
rhythm with the peristaltic movements of the inferior vena cava. These 
movements, which cause the metallic strands to come closer and move away 
1 5 alternately, make it possible, when the umbrella filter blocks a clot, for the latter to 
be sheared progressively Into small pieces that can no longer be hamiful. 

The first type of filter Is the pemianent type; in this case an umbrella filter 
is installed above in the Inferior vena cava, and Is left there permanently. The 
medical profession is always reluctant to leave a foreign body in the human body 
20 permanently. 

Temporary filters are also known. In this case a filter is fitted to the end of 
a catheter which is left In place and is withdrawn when the time comes. However, 
the catheter can cause adhesions, which tear the vessel wall on withdrawal. 
Furthermore, being about fifty centimetres long, the catheter must remain partially 
25 outside of the body, and so is a source of Infection. That is why patients fitted 
with a temporary device are maintained under strict hygiene and receive 
permanent antiblotio-based medication. 

it would therefore be desirable to be able to Install, In the inferior vena 
cava and In other vessels, an umbrella filter of the permanent type, i.e. of the type 
30 where the metallic strands have a hook at their free end, but which can 
nevertheless be removed. 

Now, after much research, the applicant discovered that a kit comprising a 
catheter and a stem ending in hooked flexible legs made it possible to grasp 
umbrella filters of the permanent type and compress their strands so as to 
35 unhook them from the vessel wail without damaging the latter. 



Accordingly, the present application relates to a kit for the withdrawal of a 
blood vessel filter of the umbrella type formed from a bush serving as a retaining 
sleeve for a number of flexible strands that spread apart naturally and end In 
hooks directed outwards so that they lock onto the vessel wall, characterized In 
5 that it comprises 

- a first, "external" catheter 

- a stem that can be Inserted In the external catheter and having at one of its 
ends a number of flexible legs which open out from the stem, spread apart 
naturally and ending In hooks directed Inwards for gripping the bush of the 

1 0 filter as they close up. 

It Is thus possible to close up the legs mounted at the end of the stem, by 
pushing the stem, to insert them Into the first catheter until they are near the end 
of the said first catheter, to advance the assembly until it is near the bush of the 
filter and to advance the stem to make the legs come out and thus allow them to 
15 open out. It then only remains to advance the first catheter In its turn so as to 
close the legs back onto the bush and thus grasp It, again advance the first 
catheter to close the filter strands again, taking them Into the filter, then pull the 
stem for extracting the filter, possibly at the same time as the first catheter. 

Although a device of this kind already proves satisfactory, in preferred 
20 conditions of application, the above kit Is characterized In that It comprises, in 
addition, a second catheter, of a diameter such that it can be Introduced into the 
external catheter. 

Thus, the stem and Its closed-up flexible legs can be installed in the said 
second catheter from the outset, making it unnecessary, in particular, for the legs 
25 mounted at the end of the stem to be closed up again at the time of use. The 
stem, pre-jnstalled In the second catheter, can be packed separately with the 
latter in a second sterile pack. 

Accordingly, the present application also relates to a kit as above, 
characterized in that the stem that can be Inserted in the extemal catheter and 
that has a number of flexible legs at one of its ends, has a length that is greater 
than that of the second catheter and, before It is used for gripping the bush of the 
filter, it Is installed in the second catheter In order to keep the said flexible strands 
of the stem closed up. 

The Introduction of a hollow catheter, even if chamfered, into blood 
vessels Is not easy to execute without risk of Injury. 
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Therefore the present application also relates to a kit as above, 
characterized in that it additionally comprises a third catheter, of. suitable 
diameter for introduction Into the external catheter, the leading end of which is 
closed and chamfered to serve as a dilator during introduction of the assembly, 
5 consisting of the first and the said third catheter, into a vessel. 

To the extent that the third catheter is to sen^e as a dilator, It will be 
understood that its length is greater than that of the first catheter and therefore it 
will go past the end of the said first catheter during introduction Into vessels. The 
outside diameter of the third catheter is preferably adjusted to the inside diameter 
10 of the first catheter as a sliding fit. 

Polyethylene is preferably used as the material for malting the catheters. 
The stem and Its hool<ed legs will preferably be made of stainless steei. Its 
handle, if it has one, could also be made of polyethylene for example. 

The length of the catheters can range for example fiiom 20 to 100 cm, 
15 preferably from 30 to 90 cm, especially from 40 to 80 cm, and quite partlculariy 
from 45 to 60 cm. 

The Inside diameter of the catheters can range for example from 4.7 mm 
to 2.3 mm, preferably from 4.3 to 2.7 mm, more partlculariy from 3.3 to 2.7 mm 
for the extemal catheter and for example from 4.0 mm to 1.87 mm, especially 3.3 
20 mm to 2 mm, and In particular from 2.7 to 2 mm for the second catheter. In 
particular, a diameter 9F will be used for the first catheter and a diameter 7F for 
the second catheter. Note that diameters of 9F and 7F correspond to 3.0 and 2.3 
mm respectively. 

Under preferred conditions of application of the l<it described above, the 
25 third catheter includes at least one device that can be detected from outside the 
body, located near its front end. Thus, it Is possible to follow the progress of the 
assembly towards the filter. 

The device detectable from outside the body could be, for example, a ring, 
especially radiopaque, fitted or inserted on or in a catheter, preferably of stainless 
30 steel, especially of gold, and quite particularly of piatinum-iridium. It can also be a 
spot or dot, or the entire catheter could be radiopaque. 

Under other preferred conditions of application of the l<it described above, 
the device that is detectable from outside the body can be detected by the same 
detection device as that used for the bush of the filter. Thus, one and the same 
35 detector, for example using radioscopy, malces it possible to locate the filter and 
its bush in the body, and monitor the passage of the catheters towards them. 




The kit according to the invention, In fts most elaborate version employing, 
In addition to the stem, two holiow catheters and a dilator catheter, can be used 
as follows, in the case of an Inferior vena cava: 

The right jugular vein Is punctured using a puncturing needle. A Teflon®- 
5 coated J-shaped guide is passed down with the aid of a stiffener until it Is 5 cm 
above the filter to be extracted, following Its progress by radioscopy. The 
puncturing needle is withdrawn. The assembly of the first and third catheters is 
made to slide along the J-shaped guide as far as Its distal part, following its 
progress by radioscopy on account of a radiopaque ring. The J-shaped guide and 
10 the third catheter are withdrawn simultaneously under ft-ontal and especially 
profile radioscopy. A wedge Is fitted between the handle of the stem ending In 
hoolted flexible legs and the entry point of the second catheter to prevent 
inadvertently pushing the stem back and opening the vulsella forceps like an 
umbrella. The second catheter, with the stem inside, is Introduced, making sure 
15 that It does not go down beyond the reserved 5 cm and continuing to monitor the 
entire manipulation by radioscopy. Then the wedge is removed and the stem is 
advanced slightly to open the vulsella forceps. Once the lecovery hooks are 
open, go down slowly to above the bush of the fiiter to be recovered. Make sure 
that the hooks are positioned suflRclently beneath the bush. At this point of the 
20 procedure, slowly slide the first catheter over the hooks at the end of the stem. 
Block by refitting the wedge or a wedge that is somewhat shorter. Still under 
radioscopy, ensure that the hooks of the forceps are properly closed under the 
bush of the filter and are well centred. Continue to move the firet catheter down 
slowly beyond the bush of the filter, so as to fold its strands Inwards. Make sure 
25 that the hooks of the filter are properly unhooked from the vessel wall. With a 
slow withdrawing movement, withdraw the stem and the filter which it has 
gripped, making sure that the filter has been drawn into the second catheter 
completely. Bring out the assembly of the first and second catheter with the stem 
and the filter. Then provide haemostasis at the puncture point. 
30 The Invention will be better understood by referring to the appended 

drawings, in which / 

- Figure Vshows a side view of a first, so-called "external" catheter 
according to the invention. 

- Figure X shows a side view of a second catheter according to the 
35 Invention with a stem positioned for grasping the bush of a filter, 



- Figure/3 shows a side view of a third catheter according to the Invention 
that serves as a dilator, 



5 hollow tube 2 of polyethylene with inside diameter 9F (3.0 mm) provided with a 
chamfered front end 3. The rear end is provided with a wider part 4 to facilitate its 
manipulation, and ends In a flange 5. if desired, the front end 3 is provided with 
an annular radiopaque zone that can be detected from outside the body. Its 
length Li is650 mm. 

10 Figure 2 shows a second catheter 11. This second catheter has the same 

general configuration as the first catheter. Thus, it Is provided with a chamfered 
front end 13. The rear end is provided with a wider part 14 ending in a flange 16. 
Its length L2 is 553 mm and Its Inside diameter is 7F (2.3 mm) so that it can be 
Inserted in the first catheter 1 . 
15 A stem is installed in position for grasping the bush of a filter. It has a 

manipulating handle 16 of polyethylene moulded on stem 17 proper, made of 
stainless steel. At the other end there Is a number of flexible legs 18, also of 
stainless steel, secured to stem 17 by means of a sheath 19. These flexible legs 
18 end in hooks 20 directed inwards for grasping the bush of the filter when they 
20 are closed up. They open out from stem 17, and they spread apart naturally If no 
force is applied to them. It will be understood that if the first catheter 1 is caused 
to advance towards the end of the stem, the legs 18 will be closed again, bringing 
the hooks 20 closer together, it is in this position with the legs closed up that the 
assembly of the second catheter 11 and the stem can be introduced Into the first 
25 catheter 1. 

In Figure 3 we can see a third catheter 21 serving as a dilator. This third 
catheter 21 has to some extent the same general configuration as the first and 
second catheters. Thus, it has a rear end that is provided with a wider part 14 
ending in a fiange 25. Its front end 23 is chamfered but has a slightly conical 
30 shape and In particular it is closed, its length U is 605 mm and its inside diameter 
is 7F so that It can be Inserted in the first catheter 1. This third catheter 21 is 
provided with two radiopaque annular zones that can be detected from outside 
the body using X-rays, one 26 near the chamfered front end and the other 27 at a 
distance of 560 mm from its rear end. 

The third dilator catheter 21 is firstly installed in the first "external" catheter 
1, the assembly is introduced into the vascular system as far as the filter, and 
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secondly the third catheter 21. which is no longer of use, is replaced by the 
second catheter 11 containing the stenn, grasping the filter and removing it. on 
withdrawing the stem, the second catheter 1 1 and the first catheter 1 . 

Figure 4 shows a filter that can be removed from the vascular system by 
5 means of a ktt according to the invention. It comprises a bush 31 serving as a 
retaining sleeve for a number of flexible strands 32 which spread apart naturally 
and end in hool^s 33 directed outwards so that they iocic against and in the wall of 
a vessel. The end of each strand constituting the hook 33 forms an angle from 91 
to 96°, or even more» relative to the strand 32 so that it can be removed without 
10 causing damage. The rim formed by bush 31 among strands 32 enables it to be 
gripped by hooks 20 of the stem. 



